Alkaline treatment has contrasting effects on the structure of deglycosylated and glycosylated forms of glucose oxidase.
X-ray crystallographic studies on glucose oxidase showed a strong interaction between carbohydrate and protein moieties of the glycoprotein. However, experimental studies under physiological conditions reported no influence of carbohydrate moiety on the structural and functional properties of glucose oxidase. In order to demonstrate the role of carbohydrate moiety on the structure and stability, we carried out a detailed comparative study on the pH-induced structural changes in the native and deglycosylated forms of glucose oxidase. Our studies demonstrate that at physiological pH both forms of enzyme have very similar structural and stability properties. Acid denaturation also showed similar structural changes in both forms of the enzyme. However, on alkaline treatment contrasting effects on the structure and stability of the two forms of enzyme were observed. The glycosylated enzyme undergoes partial unfolding with decreased stability at alkaline pH; however, a compaction of native conformation and enhanced stability of enzyme was observed for the deglycosylated enzyme under similar conditions. This is the first experimental demonstration of the influence of carbohydrate moiety on structure and stability of glucose oxidase. The studies also indicate the importance of pH studies in evaluating the effect of carbohydrate moiety on the structural and stability properties of glycoprotein.